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ALPHABETICAL INDEX 


Accidents 

Explosion prompts inspection of 193 Tokyo 
chemical plants (C) July, p. 17 

Temporary roadways speed accident cleanup 
(PN) June, p. 149 

Activated Carbon 

New zip in activated carbon (table). Susan 
Irving-Monshaw (N) 

Adsorption 

New pressure-swing-adsorption nitrogen sys- 
tem (C) Jan, p. 17 

Air Pollution Control 

Congress moves closer to a new Clean Air Act 
(C) June, p. 19 

Controlling emissions from marine loading op- 
erations (diagrams). Joel Hill (EP) 


Demo process at Illinois Power to remove NOx 
nd SOx (C) May, p. 19 
Dow’s cell boosts NOx removal from fluegas 
(C).. July, p. 17 

A guide to air pollution control, Part [: Cutting 
toxic organics (table, diagrams). Robert 
McInnes, Steven Jelinek & Victoria Putsche 

pt, p. 106 

A guide to air ‘pollution control, Part 2: Serub- 
bing toxic inorganics (diagrams). Robert 
McInnes, Kevin Jameson & "ane, Austin 
(Cover story) p. 116 

A guide to air pollution control, Part 3: De- 
sulfurizing fluegases (diagrams). Robert 
MeInnes & Ross Van Royen (Cover story) 

Sept, p.124 

A guide to air pollution control, Part 4: Clean- 
ing up NOx emissions (table, diagrams). 
Robert McInnes & Mary B. hen ormer 
(Cover story) 

Nonpoint toxic emissions get serutiny 

ulam Samdani (N) 

Urea injection is cost-effective in remov ing 
oxides of nitrogen from utility boiler flue- 
gas (C) May, p. 17 

Wanted: SOx-removal system for Polish power- 
plant (C) June, p. 19 

Air-Pollution-Control Equipment 

Electrochemical cel! cleans up fluegas (C) 

Apr, p. 17 

Electrochemical route zaps air pollutants at low 
temperatures (C)............csscesceeseed Oct, p. 19 

Pricing equipment for air-pollution ‘Wil- 
liam M. Vatavuk (EP) May, p. 126 

Shutting off fugitive emissions (tables). Nor- 
man Surprenant Sept, p. 199 

Analyzers 

Particle-size analyzer probes emulsions. Kevin 
Hrebenar & Robert Sell (PN)}.Mar, p. 153 

Titrometric analyzer automates fermentation 
(PN) .June, p. 153 


Bacteria 

Bacteria assume dual roles as biosensors and 
biodegraders Oct, p. 23 

Bacterium boosts enthanol production to a fer- 
ment (C) Nov, p. 21 

Microbial desulfurization for clean ap gets 
passing grades (C) y,p.17 

New bacterium improves acrylamide prodiie- 
tion (C) July, p. 19 

Batch Operations 

A control algorithm for batch processes. Brian 
Philbin (PN) Apr, p. 209 


NOTES—{C) Chementator; (Ed) Editor’s Page; (EF) Equipment Focus; (EP) Engineering Practice; (N) Newsfront; (PN) Plant Notebook 
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Biological Pressurized centrifuge has shorter cycle times | Combustion , 
Biological route upgrades low-grade phosphate | — (C)........:.eeceseeeseeeeeees Mar, p. 25 | Pulse combustion sounds off. aioe Parkinson 
Aug, p. 21 c (N) Ov, p. 28 
hemical Engineering (CE) 2. 
Biotechnoicgy Index of articles and authors (1989) Sandia gives boost to pulse oe - 
Bacteria make butanol from carbon Monoxide dan we 
and water (C) ........-.c-seseseecscsssers Feb, p.19 | Meetings: January 1991. Nicholas Basta & El | Compressors ne ; ian 
Bacteria used in explosives cleanup (C) MER COUN 5 coc ccesnnteacteornanee Dec, p. 174 Air compressor handles 25% capacity variations 
Feb, p.19 | Meetings 1990. Henry S. Gordon & Ellen (PN) Nov, p. 191 
Bacterium boosts enthanol production to a fer- Jan, p. 41 Compressor performance. Ronald L. Lapina 
Nov, p. 21 Chemical Engineers July, p. 110 
Ch.E. hiring—and salaries—still doing very | Computer Software 
Goad well (C)...... .... Aug, p. 23 | Batch process control to adopt commoi: sof 
eS ee apo Ch.E. starting wages 8% (C) ware guidelines. Gerald Parkinson (N) 
Apr, p. 25 M 21 Sept. p. 30 
mats. ee Feb, p. 23 Chemical engineer, concerned over declining iverse sottware improv es proces ae ro cnet 
Use of bacteria to destroy cyanide and selenium benefits (C) May, p. 21 Gao 
in industry wastes (C) CPI job market rallies. Nicholas Basta (N) raining the environmental-managemen 
Appr, po 23 Oct, p. 43 swamp. Len Egol Dec, p. 149 
Ben Number of B.S. Ch.E. degrees falls toa 12-year | The of project 
Extending the life of boilers and cooling towers | Possible shortage of chemical engineers in The right PC program can save dollars on 
Apr, p. 123 Jan, p. 19 maintenance management. Len Egol 
pollution at low cost (C)........... June, p. 11 Chemicals : i . Software adds muscle to basic CAD systems. 
Chlor-alkali: Changing the publie’s perception. Sept, p. 217 
Richard Zanetti ( MAD cca: cocasconechacest Nov, p. S | Software misinformation — Letters... Jan, p.8 
te The chlorine-caustic anomaly. Kent Giiges Software upgrade lets Lotus 1-2-3 access MAP 
(BN) July, p. 35 networks (C)...... .... Jan, p. 23 
— s chemical firms plan for i eee Spreadsheet programs power up. Len Egol 
Capital Spending HF’s future is up in the air. Gerald Parkinson 
1991. Jayadev Chowdhury (N) Hydrogen peroxide without accidents. John 
Jan, p. 58 Mackenzie p. 84 Computers 
Carbor: Black A more-efficient route for making cyclohexanol computer systems. 
Making carbon black from coal (C) (C) Oct, p. 25 anettl Dec. Pp 
. Feb, p. 17 Neural networks optimize chemical production The focus is on imaging with CAD, CAM and 
Catalysts ; New process promises high yields for various seeeeaes . Feb, p. 149 
A boost for catalysis — Letters.......... Feb, p. 8 isocyanides (C) ....sescsesssseceseeereee Aug, p. 21 | IBM, Hewlett-Packard, Alliant offer new RISC 
Catalysts are made to measure (C) 168 organic chemicals; water solubility data. workstations. Suzanne Shelley (N) 
..June, p. 11 Carl L. Yaws, Haur-Chung Yang, Jack R. setteeeeeeeees Mar, p- 42 
x ay " auto catalysts Hopper & Keith C. Hansen (EP) Neural nets could revolutionize the CPI. Gulam 
Nov, p. 21 Samdani (N) Aug, p. 37 
From Freon 113 to resin feedstock using nickel Reliably pr edict the solubility of hydrogen sul- New workstations revolutionize plant produc- 
catalyst (C)....... : ... June, p.19 fide in water (diagrams). John J. Carroll tivity. Len Egol........ pee soteceneee Jan, p. 171 
New Elf Aquitaine facility esting catalysts, Oct, p. 227 Real-time process optimization — Letters 
catalytic hydrogenations and scaleups (C) Specialty chemical markets remain strong | «sss: Apr. p. 8 
New methanol-synthesis catalyst for the long | Tetrz ahydrofuran may soon be made in a new | Expert systems come to desktop. Len Egol 
May, p. 25 WEY Oct, p. 17 Mar, p. 157 
New precious metal catalyst prevents oxygen | 232 hy drocarbons; water solubility data (tables). PCs simplify data collection and management. 
poisoning in lasers Oct, p. 21 Carl L. Yaws and others (EP) July, p. 157 
CE Awards Apr, p. 177 PCs tackle plant design. Len Egol 
Personal Achievement Award: Fresh honor for | — Postscripts, corrections ............-..+. May p. 8 ..Oct, p. 241 
three topflight engineers: Clean Air Act Putting PCs to work in the lab. Len Egol 
Francis G. Dwyer, George E. Keller & | Alternative fuels are the key to the new Clean Aug, p. 165 
Trevor A. Kletz. Nicholas P. Chopey (EP) Air Act (C).... ...Apr, p. 27 Seaton (Plant) 
seteesecsensenesens essetsasssessescessessssseseeeess CC, Pe OA Puzzling out the ne ean Air Act. Phil Zaho- | Making inroads with modular construction. Su- 
Personal Achievement Award nominations Dec, p. 24 zanne Shelley Aug, p. 30 
Coal Containers 
CE Refresher : ; Superconducting magnets make coal cleaning 40-million-Ib/ yr P ET and HDPE recycling plant 
Nondestructive testing methods ean aid plant more efficient (C) .........::ceeeeee0eee July, p. 17 in Philadelphia (C)..................20+ Jan, p. 21 
operation (diagrams). Frank J. Sattler New process to separate vinyl from other used 
Oct, p.177 | Coal Gasification plastic containers (C) 
cat - Getting the carbon dioxide out of hot gases p. 21 
Solving differential equations on a spreadsheet: ee New role for drum packaging. “Toh ‘Dell 
Part 1 (diagrams). Ibrahim El Shayal | Coatings : : Oro and others (EP).............. Nov, p. 132 
PN) eae ee July, p.149 | Plasma-based process for making diamond film Squeezing the last drop without wringing out 
Solving differential equations on a spreadsheet: _ coating (C).........-. setteseseeeeeeeesenes June, p. 13 the barrel (©)... Aug, p. 17 
Part 2. Ibrahim E] Shayal (PN) Titanium nitride coating increases life of steel Conveyors 
Aug, p. 53 roller bearings p.19 | Belt cooling improves cosmetics supplier’s wax 
(EIN). Feb, p. 145 
Portiand cement, phosphoric acid: $1-billion pro- | Stronger coatings, floorings and atings for Mi 
ject onstream 1992 (C)............... May, p. 25 Aug, p. 93 agrams). David Mills (Cover 
Centrifuges Combustible gases Troubleshooting pneumatic conveying, 
Centrifuge’s small size is a big benefit in oil | Combustible-gases correction — Letters Keeping pneumatic delivery up to speed 
Nov, Jan, p. 8 (diagrams). David Mills (EP) .. .June, p. 93 
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Troubleshooting pneumatic conveying, Part 2: 
Major systems and their key components 
(diagrams). David Mills (EP) . July, p. 101 

Troubleshooting pneumatic conveying, Part 3: 
Problems from the outside (diagrams). Da- 


Vid MES CBE) Sept, p. 157 
Cooling Towers 
Extending the life of boilers and cooling towers 
(EF) Apr, p. 123 
Inline filters clear cooling-tower contamination 
(PN)... Nov, p. 195 
Corrosion 


Materials of construction: Lining up to resist 
corrosion. M.E. Jones (Cover story: Part 
2) Oct, p. 104 

Putting a stop to corrosion (HF)...... Dee, p. 79 

The war against corrosion. Richard Zanetti 
(Ed) .... Oct, p. 5 

Win the war against corrosion. Drew C. Cole- 
man & Robert W. Evans (PN).....Aug, p. 151 

Costs 

Estimate costs of scaled-up process plants for 
several hundred processes (tables). Donald 
S. Remer and Lawrence H. Chai (EP) 


Apr, p. 138 

Crystallization 
Protein crystallization package from U.S. on 
USSR space station (C).............. Jan, p. 25 


Supercritical fluids assist in particle reerystalli- 
zation (C) 


Crystallizers 
Hew to simplify batch erystallizer design. K.A. 
Ramanarayanan (PN)............. Jan, p. 159 
Dairy Products 
New process removes cholesterol from dairy 
Feb, p. 17 
Databases 
Data on chemical degradation — Letters 
Apr, p. 8 
Design 


Low prices may spur stereolithography use in 
patterns, molds and designs (C) 
Aug, p. 25 


Desulfurization 
A lower-cost way to desulfurize syngas (C) 
July, p. 21 


Distillation 
Back to multistage distillation — Letters 
.Mar, p. 7 
Inside a trayed distillation column. Tak Yanagi 
(EP) Nov, p. 120 
— Postscripts, corrections 
DOE 
DOE chooses 13 clean coal projects (C) 
Jan, p. 27 
DOE focuses on oil & gas research (C) 
Mar, p. 27 


DOE outlines strategy emphasizing near-term 
oil & gas production (C)............ July, p. 27 
DOE soliciting bids for chemical heat pumps 
(C) Mar, p. 25 


Orying 
Drying’s radiant promise (EF) ..... Nov, p. 107 


Economic Forecast 
Crystal-ball gazing at capital spending. Richard 
Zanetti (Ed) Aug, p. 5 


Economics 

Wages of East German chemical workers an ‘ 
unresolved issue (C)..........-...:.06- Oci, p. 25 

Elastomers 

Continuous system for making thermoplastic 
urethane elastomers (C)............. Feb, p. 25 


Electrical Equipment 
Multiply savings using field multiplexers (table, 
diagrams). J.L. del Valle El Cid (EP) 
Sept, p. 164 
Electronic Data Management 
EDM-a digital future for engineering drawings. 


Suzanne Shelley (N)............... June, p. 22 
Energy 
An energy policy for the U.S., the chemical 


engineer’s way (C) ...........sese0e July, p. 23 


Energy Conservation 
Harness more energy from boiler fluegas. Ed- 


WEEE IN Aug, p. 157 
Make every Btu count (tables, diagrams). Ashu- 
tosh Garg & H. Ghosh............. Oct, p. 217 


Putting the pinch on reactors (tables). Peter 
Glavic, Zdravko Kravamja & Marko Hom- 
sak (EP) June, p. 106 

——- energy-saving ideas (tables). Robert 

rson (EP) Aug, p. 119 

Win more energy from hot steam-generator 

exhaust gases (tables). V. Ganapathy (EP) 


Mar, p. 102 

Energy Technology 
Turning landfill gas into clean diesel fuel via 
Fischer-Tropsch July, p. 19 


Engineering Design & Construction 
An East-West CPI alliance is forming (C) 
July, p. 25 


Engineering/Construction Firms 

CE special report: Global survey of E&C firms, 
license and process providers for 28 chemi- 
cals, plus a guide to licensing (Special 56- 


page supplement). Leonard J. Kaplan & 
Henry S. Gordon Feb 
Environment 
Another study links dioxin to cancer in plant 
VEC Oct, p. 27 
Bush budget looks encouraging to the environ- 
ment (C) eb, p. 27 
California gets tougher on vehicle pollution 
(C) Nov, p. 23 
The Clean Air Act will cost industry a bundle 
Nov, p. 25 
Clean environment wins over economic growth 
(C) Mar, p. 19 
Cleaning up via materials research (N) 
PH June, p. 32 
Congress approves environmental center in Bu- 
dapest (C) Sept, p. 27 


Dow marketing, R&D programs aimed at re- 
ducing styrene emissions. Denise Kearns 


Mar, p. 40 

East Germany accepts West German environ- 
mental standards (C)...............2« July, p. 25 
Efforts to comply with Clean Air Act will result 
ia new technology (C) .........-..+++- Nov, p. 25 
Engineering societies unite on energy and 
Environmental issues cloud sulfur’s 
Richard Zanetti (Ed) ..................4 June, p. 5 
Europe clamps down on eutrophication. Ken 
Fouhy (N) Oct, p. 39 
Finally, a new Clean Air Act takes the stage 
(C) Nov, p. 23 


Fiber-optic sensors may cut costs of remote 
environmental monitoring (C) 

May, p. 19 

More progress on Stringfellow cleanup (C) 

Nov, p. 23 


Move to cleanengesoline; new processes may 
make reformulating easier. Gerald Parkin- 
son (N) Oct, p. 56 

National Institute for Global Environmental 
Change set up (C) .............cecc00 Aug, p. 21 

New U.K. institute guards environmental stan- 
dards (C) :..Oct, p. 23 

Oil-spill-response organization charter is ae 
ened (C) 

Puzzling out the new Clean Air Act. Phil ied 


diakin (N) Dec, p. 24 
SEC, EPA warn firms to report potential envi- 
ronmental liabilities (C).............. Feb, p. 27 


U.S. and U.S.S.R. establish new environmental 
West Germany will eliminate chlorofluorocar- 


bons by 1995 (C).................-.sce« July, p. 25 
Enzymes 
New uses are in the pipeline for enzymes. 
Gerald Parkinson (N).............2++ Apr, p. 30 
EPA 
Cabinet status likely for EPA (C) 
Mar, p. 27 
EBA aligned against EPA on no-fault’ Super- 
fund (C) Jan, p. 27 
Emission standards for leaking equipment 
forthcoming July, p. 27 
EPA approves permits for 121 hazardous-waste 
Incinerators Jan, p. 27 
EPA finally issues “corrective action” proposal 
Aug, p. 
EPA issues “land ban” rules for hazardous 
wastes (C) June, p. 21 
EPA issues regulations to cut benzene emis- 
sions (C) Mar, p. 27 
EPA may get cabinet status (C) 
Apr, p. 27 
EPA optimistic about an international phaseout 
Of May, p. 27 
EPA releases a new enforcement plan (C) 
Nov, p. 25 
EPA reorganizes its environmental charter 
\ (C) Nov, p . 25 


EPA reports improved animal diet could Po 
methane pollution (C)................. Jan, p. 27 
EPA says nine CPI firms agree to slash toxic 
EPA sets strategy for reducing dioxin from 


EPA sued by environmentalists and waste 
treaters (C) June, p. 21 
EPA takes a fresh look at bioremediation 
(C) Jan, p. 27 
EPA to set more-stringent gesoline-volatility 
(Op Feb, p. 27 


EPA to tighten diesel fuel rule (C) 


» 
EPA unveils its thoughts on a CFC-recycling 
program (C) May, p. 27 
Gasoline volatility jimits will be reduced even 


Industrial-gas customers must show a 
faith” with SARA (C)................. Apr, 
More chemicals now fall under RGRAY er 
Apr, p. 27 
RCRA review reveals problems, strategy for 
the 90s (C) Aug, p. 27 


SARA (Superfund Amendments & Reauthori- 
zation Act) goes public (N) (Cover story) 


Mar, p. 30 
Superfund technologies program gears up for 
field demonstrations (C)............ Aug, p. 27 
Toxic chemical releases down, but EPA re- 
mains cautious (C).........ssee May, p. 27 
Equipment 
Consumer CPI-equipment-performance reports 
offered by Du Pont (N) .............. Jan, p. 37 
Product survey revisited...and new priorities 
proposed — Letters... Feb, p. 7 
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The right spray demands the right nozzle. 
Gerald Ferrazza & Edward Grabacki 
(O&M) Nov, p. 177 

Esterification 

Three butyltin catalysts approved by FDA for 
producing food-grade resins (C) 

Jan, p. 23 


Eva tors 
Longer life for evaporator tubes in coal-fired 
fluidized beds (C) 


Extraction 

Pulsed column peps up extraction (C) 

Jan, p. 17 

Solvent-extraction method boasts high efficien- 
ey (C p.19 

Supercritical fluids extract purer int (C) 


Apr, p. 19 


F 

Weighing, feeding and proportioning made sim- 
ple (EF) Sept, p. 172 

Fermentation 

Pilot-scale 70-L fermenter provides higher oxy- 
gen-transfer rates (C) May, p. 25 

Fiber Optics 

Fiber optics speed analysis of — soil 
(C) June, p. 17 


rs 

Ceramic-fiber filters get a tryout on diesel 
exhaust (C) 

Filtration 

Action aplenty in filtration (EF) 

Flow Instrumentation 

Mass flowmeter keeps plastics reactants on 
track. Jim Patterson (PN)......Sept, p. 209 

Fluid Flow Equipment 

Flow-measuring devices (EF) 

Fly Ash 

Flyash treatment yields construction materia! 
(C) June, p. 15 

Food Processing 

High-pressure processing increases shelf life of 
food (C).... .. Feb, p. 25 

Process to soften cattle, pig & chicken bones 
for use as food additive (C) Jan, p. 25 

Fuel Cells 

20-kW solid-oxide fuel cell system to be built by 
Westinghouse (C) Mar, p. 23 

Fuel cells get one step closer to commercializa- 

.. Sept, p. 25 

cell (C) 

Feb, p. 19 

Thin-film fuel cell for use in electric cars and 
other equipment (C) 


G 


Gasoline 
Ethyl’s octane enhancer seeks bigger market 
... June, p. 17 


Feb, p. 85 


Aug, p. 125 


Novel reformer design for fue 


Inc. Ken Fouhy & Kent Gilges 

; Dec, p. 37 

Germany’ s chemical firms _ for a recession 
(C)... Nov, p. 17 

Glass 

Glassmaking responds to new challenges (dia- 
grams). Gerald Parkinson (N) 


Glass Fibers 

Fibers toughen ceramic parts (C)... Mar, p. 17 

Unrecoverable gold ores may be recovered with 
bioleaching (C) Sept, p. 21 


Heat Exc! angers 
Checklist of selection factors for heat-exchang- 
er tubes (tables). Arthur H. Tuthill (EP) 


New high-temperature heat pipe works in 
superhot applications (C) Oct, p. 19 
Operating steam-heated exchangers at high 
downturn. Albert Armer Dec, p. 131 
A plate heat exchanger for bulk solids (C) 
..Mar, p. 17 
Quick design and evaluation: heat exchangers 
(diagrams). Jeff Bowman & Richard Turton 
(EP) July, p. 92 
Heat Transfer 
Bricks aid fired heaters — Letters .... Apr, p. 8 
Calculate heat transfer for tubes in the transi- 
tion region. Robert H. Hedrick (PN) 
June, p. 147 
Heat- ‘transfer fluid doubles as a CFC substitute 
..Oct, p. 21 
How fin —— affects heat transfer 
(diagrams). V. Ganapathy (PN) 
Mar, p. 147 


Hydrocarbons 

Water solubility data (tables). Carl L. Yaws and 
others (EP).. .Apr, p. 177 

— Postscripts, corrections . May, p. 8 

Hydrolysis 

New process yields more sugar from wood 
chips and agricultural wastes (C) 

Jan, p. 23 


imports (Petroleum) 
Imports increased 4.1% in August (C) 
Oct, p. 27 


imports/Exports 

U.S.-Canada trade to ease with elimination of 
tariffs (C) ‘eb, p. 27 

Incinerators 

Incinerator not a first — Letters ........ Jan, p. 8 

An incinerator that’s small and efficient 
(C) Nov, p. 15 

instrumentation 

The ABCs of successful online chemical analy- 
sis. George Tyson & Reid S. Willis (Cover 
story Dec, p. 66 

Chemical “sniffer” is as quick and sensitive as 
ODES BOGE Oct, p. 17 

Commercial microwave spectrometer for online 
gas analysis (C)... 

Inline particle analy zer improves process or 
emission control (C) July, p. 25 

Inline sensors keep tabs on batch polymeriza- 
tions (C) Aug, p. 25 

Lab instruments profit from computers (EF) 

Mar, p. 91 

Measure remote temperatures efficiently (dia- 
grams). Clifford W. Lewis (EP) 


Miniaturization puts a PLC on a chip (C) 

Nov, p. 15 

Neural-network chips may boost process con- 
trol (C) Aug, p. 19 


Online infrared probe makes its industrial de- 
but (C) Oct, p. 23 
Online monitors get smarter (EF) 


July, p. 79 
Online particle-size analyzers to pep up process 
control (C) Aug, p. 17 
Preview of instrumentation equipment at ISA 
90 show in New Orleans 
Process calorimeter helps define crystal growth 
Nov, p. 17 
Temperature, pressure and level instruments 
expand applications (EF) 


. Feb, p. 117 
A transmitter with an onboard controller 
Nov, p. 15 


Lasers 

Lasers simplify alignment of rotating machines 
(C) Sept, p. 25 

~eaching 

Hydrochloric acid-oxygen leaching can clean up 
mineral wastes (C) Apr, p. 21 

Suituric acid leaching can clean smelter dust 
and recover arsenic (C) Apr, p. 23 

Leather Tanning & Finishing 

Recycling leather waste has multiple benefits 
(C) : June, p. 11 


Markets 
The lure of East Asian markets. 


etti (Ed) 


Materials 

Laboratory fireworks produce heat-resistant 

New construction materials excel in versatility 
(EF) May, p. 103 


Materials Handling Equipment 
Overcome solids-handling problems (EF) 
July, p. 121 


Richard Zan- 
Jan, p. 5 


Materials of Construction 

Abrasion-resistant linings keep utility running 
(PN) Dec, p. 147 

Epoxies speed concrete crack repairs (PN) 

Dec, p. 143 

Lining up to resist corrosion. M.E. Jones (Cover 
PALE 2) Oct, p. 104 

Materials of construction: Current literature on 
coatings & linings, plastics, elastomers, fer- 
rous metals, nonferrous metals, non-metal- 
lic inorganics. (Cover story) 


Oct, p. 115 
Materials of construction: Wastewater systems 
(tables, diagrams). G.N. Kirby & J. Firtel 
(EP) Oct, p. 166 
Stainless steel vs. fiberglass pipe (charts). 
Frank Britt (EP) Feb, p. 105 
Tailoring the optimum system (tables). Ray- 
mond E. Fosecante (Cover story: Part 1) 
Oct, p. 92 


Mathematics 

How to calculate pipe size without iteration. 
Xui Xui Cheng & Richard Turton (PN) 

Nov, p. 187 

Multiple-regression wisdom — Letters 

Apr, p. 8 


Postscripts, corrections — Letters 


Jan, p. 8 
Postscripts, corrections — Letters 
Feb, p. 7 
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Solving differential equations on a spreadsheet: 
Part 1 (diagrams). Ibrahim El Shayal 
(PN) July, p. 149 

Solving differential equations on a spreadsheet: 
Part 2. Ibrahim El Shayal (PN) 


Aug, p. 53 


Membranes 

Asahi’s membrane system concentrates on 
caustic (C) t, p. 19 

A membrane filtration that resists fouling 


(C) Mar, p. 21 
Membranes generate N. of ultrahigh purity 
( Nov, p. 19 
Membranes shoot for the big time (N) 
Apr, p. 37 
Membranes used for large-scale nitrogen pro- 
duction (C) Jan, p. 17 
Thin metal membranes promise higher perme- 
ability and selectivity (C) .......... July, p. 21 


Metal Processes 

Sun used to harden steel & copper alloys, put 
cladding on steel (C)........... May, p. 19 

Metallurgical & Metal Products 

New lustre in metals processing. Gerald Par- 


kinson (N) Apr, p. 55 
Metallurgy 
Making better powder-metallurgy parts faster 
and more cheaply (C)...........:00+ Feb, p. 23 
Mixers 
Mixers: They come in all shapes and sizes 
(EF) June, p. 69 
Motors 


Small electric motor is “super” (C)..Apr, p. 23 


Natural Gas 

Removing contaminants from landfill gas 
Cc Apr, p. 17 

Removing nitrogen from natural gas (C) 

July, p. 21 


Nitrogen 

Membranes generate N, of ultrahigh purity 
(C) Nov, p. 19 

New nitrogen source reduces production costs 
(PN) Sept, p. 213 

Teaming cogeneration and air separation for 
more nitrogen production (C) 


July, p. 19 

Nondestructive Testing 

Nondestructive testing methods can aid plant 
operation (diagrams). Frank J. Sattler 


(EP) Oct, p. 177 
Nondestructive testing via optical and acousti- 
cal methods — Letters................. Mar, p. 7 
Nuclear Energy 
Work to start on nuclear-powered spacecraft 
(C) Sept, p. 27 
Gdor Control 


Making CPI plants odor free (diagnostic chart). 
Fred H.H. Valentin (EP) 
Jan, p. 112 


Oil (Crude) 
Oil prices to decline in early 1990 (C) 
Jan, p. 21 


Oil & Gas 
US. oil & gas production continues to decline 
(C) ‘eb, p. 23 


Operation & Maintenance 

Computer-based expert systems find use in 
operation and maintenance (Diagrams). Ga- 
vin A. Finn & Kenneth F. Reinschmidt 

Feb, p. 131 

Infrared can warn of impending disaster. Paul 
Grover July, p. 141 

Jet sprays effective in process vessel cleaning 
Cc Oct, p. 19 

Operating steam-heated exchangers at high 
downturn. Albert Armer ........ Dec, p. 131 

Quality steam delivers maximum heat (dia- 
grams). Walter T. Deacon .... June, p. 141 

The right spray demands the right nozzle. 
Gerald Ferrazza & Edward Grabacki 

Nov, p. 177 


OSHA 

OSHA mandates new rules to cover process 
safety (C) Aug, p. 27 

OSHA proposes penalties against Phillips 66 
C) May, p. 27 

OSHA pushes safety proposals for petrochemi- 
eal maustry June, p. 21 

OSHA sets standards for hazardous-chemical 
Jab exposure (€) Mar, p. 27 


Osmosis 
New route grows crystals slowly, by osinosis 


Aug, p. 23 


Paper 
Process restores books and strengthens their 


pages (C) ‘eb, p. 21 
Paper Mills 
Methanol pulping yields stronger paper fibers 
(C) June, p. 13 
Paper industry to undertake multi-billion-dollar 
recycling program (C)...........0 Mar, p. 23 
People 
Chatterji, Debajyoti, of BOC. Sandra Edwards 
Jan, p. 65 
Eaton, Lendy, of Alcoa Chemicals. Fllen 
B 


randt May , p. 49 
Friedman, Semyon, of W.R. Grace. Suzanne 


Sine Jack, of Takeda Chemical Ellen 
Brandt y, p. 41 


Hollein, Connie, of Manhattan Calne. Ellen 

Langer, Heimo, of Ashland Chemical Frllen 

Brandt Mar, p. 51 
Malone, Tom, of Milliken. Sandra Edwards 
Apr, p. 59 
Master, John, of Arco Chemical. Ellen Brandt 


Aug, p. 51 
McGrath, Mike, of Foster Wheeler. Ellen 

Morita, Minoru, of Tsukishima Kikai Ltd. Fred- 

erick Shaw Myers................cs0+. Feb, p. 49 
Sospenzi, Frank, of Nalco. Ellen Brandt 
Oct, p. 57 
Voss, Mike, of Amoco Chemical. Ellen Brandt 
June, p. 35 


Petrochemicais 

HCFC substituted for CFC as blowing agent in 
polyurethane process (C)........... Jan, p. 19 

Japan will get its first ethylene plant in over 
five years: July, p. 23 

232 hydrocarbons; water solubility data. Carl L. 
Yaws, Haur-Chung Yang, Jack R. Hopper 
& Keith C. Hansen (EP) 

Apr, p. 177 


Petroleum Products 
Fuel-flexibility (from oil-to-gas) questions 
raised by Iraqi crisis (C) ........... Sept, p. 27 


New diesel fuel burns cleaner (C) ....Oct, p. 25 

Shell to offer gasoline designed to reduce HC 
vapor and CO (C) ..............sceecee May, p. 25 

Solvent improves gas-plant operation. R.W. 
Birnbaum May, p. 175 

UOP develops low-cost way to remove benzene 
from gasoline (C) ..............ecce0«« May, p. 23 

Petroleum Refining 

Amoco and EPA study ways to eliminate pollu- 


tion from refineries (C) ............. May, p. 23 
Catalytic distillation boosts yields of TAME and 
E (C Sept, p. 17 
Cleaner fuels yg cost refiners billions. Richard 
Coastal uses Phillips’ Steam Active Reforming 
(Star) process (C).................cce-«- Sept, p. 21 
Exxon (Baton Rouge) refinery back to near- 
normal after 1989 fire (C).......... Mar, p. 23 


Major oil and auto companies form alliance to 
lower air pollution. Gerald Parkinson (N) 
» p. 30 
New ethylbenzene process: Catalytic distillation 
using zeolite Y (C)................-+ Sept, p. 19 
Pharmaceutical Preparations 
Researchers strike oil in fungi (C)...Apr, p. 25 


Pilot Plants 
The pilot plant: More important than ever. 
Richard Zanetti (Ed) ................0+. Mar, p. 5 


Piloting processes into commercial plants (ta- 
bles). Richard P. Palluzi (EP) ... Mar, p. 76 

Testing forges new technology links that may 
eliminate pilot plants (N) .......... Sept, p. 37 

Pipe 

The economics of pipe insulation (tables). 
Wayne Deswertt Sept, p. 205 

A strong market bolsters the demand for pip- 
ing products. Plastic pipe expected to re- 


main top choice (EF).............. May, p. 145 
Pipe (Metal) 
Simple cure for problems in pipe elbows 
(C) Aug, p. 23 
Plastic Containers 
Adhesive-free bonding makes PET food con- 
tainers recyclable (C) .............+. May, p. 21 
Plastic Materials 
New menu for MMA plants. Eric Johnson & J. 


Monsanto and Vista form alliance to develop 
styrene and PVC blends (C) ..... Mar, p. 23 
Plastic containers & extruder and molder 
scraps recycled into lumber (C) Mar, p. 19 
Polypropylene: Action plan (table, diagrams). 
Recycling of plastic film and rigid containers 


becomes a reality (C) «0.0.2... Mar, p. 19 
Plastic Pipe 
How to join thermoplastic pipe. Jack Hunt 
(EP) Feb, p. 110 
Plastic Resins 
GE develops PBT resin with 2.4 specific gravity 
(C) Aug, p. 19 
Seeing impurities in resins: Soltex’s experience 
with Flow Vision (PN)............ Apr, p. 213 


Two forecasts: U.S. resin output flat; Continued 
growth for thermoplastics (C) 
Jan, p. 25 
U.S. firms charge Asian competitors with 
dumping PET (C)..................0+. June, p. 19 
Pollution Control Equipment 
Clean Air Act makes air pollution control the 
number-one priority (EF)........ Mar, p. 127 
Polyester Resins & Film 
Kodak turns X-ray film into polyester (C) 
May, p. 23 


Primary Metals 
Bacteria may make a U.S. cobalt supply possi- 
May, p. 23 


ble (C) 
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1990 INDEX 


Process Control 
Actuator selection: There are at least a dozen 
points to consider. Vinod C. Bhasin (EP) 


....Nov, p. 140 

Diverse software improves process control (EF) 

Dec, p. 114 

Mature refinery using a staged process-control 

Putting controllers to the test. F.G. Shinskey 

(EP) Dec, p. 96 
Process Design 


K-values for non-ideal systems: An easier way 
(tables). J. Schwartzentruber, H. Renon & 
S. Watanasiri (EP) .................. Mar, p. 118 

Pulp Mills 

Freeze crystallization technique being used on 
pulp mill wastes (C) .......-.e:ssessse Oct, p. 21 

Reducing dioxin and furan in papermaking 


_ (© Mar, p. 17 
Pumps 

Canned-motor pump poses challenge to mag- 


Centrifugal pump tackles 50:50 gas-liquid mix- 
tures (diagrams). Martin Grohmann (PN) 


Oct, p. 237 
New features reduce pump maintenance and 
environmental risks (EF)........ Jan, p. 105 


New magnetic drive boosts centrifugal pump 
New pump handles low flowrate at very high 
pressure. Perry Monroe & Mark Pawlik 
Sealless magnetic-drive pumps: Stronger than 
ever. John H. Doolin & Leslie M. Teasdale 


i Aug, p. 112 
Sealless pumps lead a parade of pump products 
(EF). Oct, p. 187 
Pyrolysis 
CCOP process minimizes byproducts in meth- 
BNC COMVETSION Feb, p. 17 
Quality Control 


Quality advice: Listen to your customers. Susan 
Irving-Monshaw with Jayadev Chowdhury 


(N) June, p. 27 
R&D 
Focusing on R&D in China. Siwei Cheng 
N Feb, p. 35 
Good news: The Federal budget still retains an 
R&D tay credit (C)........ Re. Nov, p. 25 


Japan pushes the “R” in R&D. Frederick S. 
Myers & Jayadev Chowdhury (N) 
Feb, p. 30 


Reactants 

Handle commercial-scale Grignard reagents 
safely. Philip E. Rakita, John F. Aultman & 
Laura Stapleton (EP).............. Mar, p. 110 


Reactors 

Pressure-vessel design, operation 2nd mainte- 
nance (tables, diagrams). K.P. Singh (Cover 
July, p. 62 

Pressure vessels: Total design specification (di- 
agrams). Gienn D. Nasman (Cover story) 

July, p. 72 

Timely temperature control of stirred reactors 
(diagrams). Richard P. Palluzi & Joseph J. 
ere Aug, p. 143 


Recycling 
Alean to build EC’s first can-recycling unit 
(C) Sept, p. 25 


German plastics producers form recycling joint 
venture (C) July, p. 23 

Lever Bros. to use recyeled high-density plas- 
tics in big detergent bottles (C) 

Sept, p. 25 

Metals recyclers warily eye new sources. Nich- 
olas Basta (N) lec, p. 29 

Plastic garbage recycled into gasoline and kero- 
sene in Japan (C).............ccsesee June, p. 15 

Plastics recycling gains momentum. Nicholas 
Basta with Ken Fouhy & others (N) 

Nov, p. 37 

old auto-body panels made from plas- 
tic (C) Apr, p. 17 

Wastes, trees, Japanese — Letters 


Jan, p. 8 


Refractories 
Silica blanket allows close approach of refrac- 
tory-analysis systems. Robert Portick (PN) 
Mar, p. 155 


Refrigeration Equipment 
Sound used to compress and expand refrigera- 


Research 
Tapping the research reservoir. Richard Zanetti 
| Feb, p. 5 


Research & Development 

An alternative pulping process is under devel- 
opment (C) Apr, p. 19 

Federal labs teem with R&D opportunities. 
Denise Kearns (N) ..........::scccceeee Apr, p. 45 


Ss 


Safety 

Inerting system prevents plant fires. Christo- 
pher Wrenn (PN) .............:00000 t, p. 233 

Keeping your plant and workers safe (EF) 

Oct, p. 145 

Sizing relief vents for runaway reactions (dia- 
grams). Jasbir Singh (EP) 

Aug, p. 104 


Salaries 
Engineering salaries: The 1990 report. Nicholas 
asta 127 
1990 ete and benefits reader survey (Cover 
story) Jan, p. 92 
Salary and benefits: 1990 survey results. Susan 
Irving-Monshaw & Nicholas Basta (Cover 


story) June, p. 55 
Scandinavia 
Scandinavia aims for the world. Kent Gilges 
with Agnes Shanley Nov, p. 45 
Scrubbers 


New Claus process “scrubs” ‘alheta, reducing 
SOx effectively (C) 

Sept, p. 17 

Scrubber eases toxic-gas woes (diagram). Fred 

aa Joseph Gaghen & Pamela Gaghen 

(PN July, p. 153 

Wallboard plant integrated with powerplant’s 


(G) June, p. 15 

Seals 
Sealing capabilities continue to improve (EF) 
June, p. 123 


ration 
Centrifuge’s small size is a big benefit on oil 
rigs (C) Nov, p. 21 
Getting the most out of thickeners and clari- 
fiers. J.A. Seifert & J.P. Bowersox (Cover 


How to improve solid-liquid se —— Filter- 
cake fitration (diagrams). Clifford W. Cain 
(Cover story, Part 1)..............+ Aug, p. 72 

Let diatomite enhance your filtration dia- 
grams). Robert H. Rees & Clifford W. Cain 
(Cover story, Part 2) ............0.+ Aug, p. 76 

Making centrifugation work for you (dia- 


— Barry C. Bershad, Robert M. Chaf- 

otte & Woon- -Fong Leung (Cover story, 
Part 4) Aug, p. 84 

Shale 

Livermore’s oil-shale process boasts high heat 
transfer (C) Sept, p. 23 

Silicon 

New silicon-smelting methods offer lower costs 
(C) Jan, p. 25 

Simulation 


SimSci debuts the next generation of process 

Size Reduction 

Sizing materials by crushing and grinding. 
Larry Hixon and others (Cover story) 


Nov, p. 94 
SOCMA 
SOCMA helps small companies enter interna- 
tional markets (C) .............ss0000 Apr, p. 25 
Space Technology 
Process to make glass in space for space hous- 
ing (C) ...Feb, p. 21 


Steam Trans 

Steam trap selection gives way to steam analy- 
SIR Apr, p. 185 

Steam traps: Key to process heating (dia- 
grams). John H. Haas...........+: Jan, p. 151 

Steel Alloys 

“Plastic” steel reduces forming time (C) 
fa June, p. 13 


Stone, Clay, Glass & Ceramics 

GE synthesizes a gem that’s ener than dia- 
mond (C) Aug, p. 17 

Synthetic graphite called “Super Graphite” 
(C) Aug, p. 25 


Storage Batteries 
One step closer to battery-powered autos 
(C) June, p. 19 


Storage Equipment 

Heated tanks serve as a warehouse (PN) 
Apr, p. 217 
A speedy, accurate way for ——. under- 


ground MORES Aug, p. 
Sugars 
New molasses-to-fructose route yields sweeter 
Sulfur 
Pilot plant tailored for corrosive sulfur com- 
unds (C) Apr, p. 25 
Sulfur cleanup process SURE saves money 
(C) Apr, p. 17 
Superconductivity 
International Su Con- 
vention: Market report (N 
Feb, p. 48 
Technique a production of thin-film super- 
CC) Feb, p. 19 
Two more temperature-records 
are set (C) Oct, p. 23 
Tanks 
Tank > Sid revisited. Jude T. Sommerfeld 
(PN May, p. 171 
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1990 INDEX 


Temperature Instrumentation 
Monitor electrical and other systems with infra- 
GE IN Jan, p. 169 


Toxics 
Highly toxie liquids: Moving them around the 
_ (diagrams). Stanley Grossel (Cover 
tired Apr, p. 110 
Highly 4 toxic liquids: Teaching operators to han- 
dle them. R.W. Gallant (Cover story) 


Apr, p. 116 
US. air-toxics rules will get a lot tougher. 
Richard Zanetti (Ed) ................0+ Sept, p. 5 


Trade Shows 
Inchem Tokyo ’89 report. Frederick Myers 


(N) Jan, p. 62 
1990 Powder & Bulk Solids show moves to 

June Apr, p. 73 
Training 


Customize process-simulation training. Virgil 
Anderson & Robert Penisten (PN) 
Feb, p. 141 


Transmitters 
Electronic transmitter: Key operating tool. 


Unit Processes 
A recycle solution 
C) 


for Stretford sclutions 
July, p. 21 


V 


Incinerated halogenated hydrocarbons gener- 
ate no toxic dioxins and furans (C) 


Valves 
Actuator selection: There are at least a dozen 
points to consider. Vinod C. Bhasin 


Nov, p. 140 
Control-valve capacity: It depends on how you 
slice it (C) Nov, p. 15 


Control valves: Give them attention before they 
fail (diagrams). (Cover story Part 1). Bill 
Fitzgerald May, p. 90 

Diaphragm valves provide inexpensive pres- 
sure relief. Glen Chase (PN)... Dec, p. 141 

New hag save more than $40,000 per year 


(PN May, p. 179 
me valves perform in harsh conditions 
(EF) . Nov, p. 149 


Troubleshooting control valves: Learn the 
cricks, avoid the pitfalls (Cover story Part 
2). Roger W. Barnes & Richard L. Doak 
May, p. 86 
New designs and materials (EF) 
Jan, p. 127 


Valves: 


Waste Management 
Closed-loop, emissions-free carbon cleanup sys- 


An end to land ban euphoria. Richard Zanetti 
(Ed) Apr, p. 5 


Sept, p. 23 
A paint-recovery route vies with incineration 
Cc 


Nov, p. 17 

Reducing wastes can be cost-effective. Gerald 
CIN) July, p. 30 
Waste-to-fuel-gas process slated for scale-up 
(C) Nov, p. 17 


Waste disposal in pilot plants: A daunting task. 
Martin M. Gurvitch & Jack G. Lowenstein 


(EP) p. 108 
X-rays used to sort plastics for recycling 
(C) May, p. 21 


Waste Treatment 
Catalytic degradation of organic wastes close 
to commercialization (C) ........... Sept, p. 17 
Catalytic degradation of wastes enhanced by 
peroxide at Sandia (C)............... Sept, p. 17 
Fluidized bed separates solids in waste-site 
Nov, p. 23 
Getting heavy metals out of wastes (C) 
Mar, p. 25 
Hydrogen peroxide destroys dioxins (C) 
Sewage-sludge-to-slag process reduces. waste 
to 1/20th of original sludge volume (C) 
Jan, p. 23 
Supercritical-water system destroys ‘problem’ 
Supercritical-water system gets a vote of confi- 
dence at Sandia (C) ................000- Nov, p. 19 
Waste Treatment Equipment 
New equipment options in wastewater treat- 


Why dismantie 


equipment 


just to 


replace 
a seal? 
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Waste Utilization 

Biodegradable-waste volume reduced by new 
process (C) Jan, p. 19 

Waste (Hazardous) 

Aqueous hazardous waste gets boiled (C) 

Mar, p. 21 

Dispose of hazardous wastes safely. John O. 
Lucks ...Mar, p. 141 

Flyash and other hazardous particulates con- 
verted to glass in new reactor (C) 


Getting the radioactivity out of wastewater 
Apr, p. 21 
Hazardous waste gets steamed (C) Mar, p. 21 
Hazardens-waste output tripled in West Ger- 
many (C) Jan, p. 17 
Hazardous waste: A big business and getting 
i Feb, p. 25 
Innovative technologies for site cleanup are 
wanted for testing (C) 
More-efficient cleanup of hazardous-waste 
i Mar, p. 17 
Novel incinerator destroys liquid hazardous 
waste (C) 
Preparing radioactive waste for safe storage 
(C) 


Reagent cleans up hazardous wastes (C) 

Feb, p. 25 
Recovering metals from hazardous sludges 
eb, p. 23 
Retrofit afterburner transforms toxic flyash to 
useful glassy waste (C) p.19 
Solidification traps hazardous wastes (ables). 

Elio F. Arniella & Leslie J. Blythe (EP) 


Feb, p. 92 | 


Turning up the heat on hazardous waste. Su- 
zanne Shelley (N) Oct, p. 47 
Worldscale incinerator for hazardous waste 


Wastewater Treatment 

Acornic acid (from acorns) lowers metal concen- 
trations in waste (C) eb, p. 21 

Holiow-fiber membranes improve wastewater 
treatment (C) 

LIX-based process licks up metal wastes 
(C) May, p. 17 

Materials of construction: Wastewater systems 
(tables, diagrams). G.N. Kirby & J. Firtel 
(EP) -Oct, p. 166 

Removing turbidity also removes dissolved and 
suspended heavy metals (C) .....May, p. 17 

Water Pollution 


Cooling-water cleanup by ozone. J.T. Echols & 
S.T. Mayne 


Water Treatment 

Santa Barbara opts for seawater desalting fa- 
cility (C) Oct, p. 25 

Water Treatment Equipment 

New equipment options in process-water treat- 
ment (EF) Sept, p. 139 

Weighing Equipment 

Weighing, feeding ar.d proportioning made sim- 

Sept, p.172 
insensitive to vibrations 
Oct, p. 17 


Weight controller 

Wood, Pulp, Paper & Board 

Chelating agent substituted for chlorine in pulp 


In 300-year history, pulp & paper industry 
greatly changed. Richard Zanetti (Ed) 


May, p. 5 


You & Your Job 

Better communications produce higher produc- 
tivity. John K. Borchardt Mar, p. 135 

Building a team for design projects. Stephen M. 
Hall .. Sept, p. 189 

Creating a positive work environment. Terry 
McSween & Victor Zaloom 


.June, p. 135 
Engineering salaries: The 1990 report. Nicholas 
127 
A guide for doing onsite work. Joan Gibbs, 
Steve Thorp & Bill Keels p. 125 
Hazardous-chemical communications. Willis A. 
Siegfried Apr, p. 195 
How to keep a technical library. John McEwan 
an, p. 145 
A positive strategy for career growth. Kevin R. 
Olsen Aug, p. 137 
Rew: arding environmental vigilance. Larry Lar- 
rinaga July, p. 135 
Running a creative meeting. R. Donald Ga- 
mache & Kurt W. Eastman....Nov, p. 165 
Use a word processor to improve report writ- 
ing. Geoff Dolbear May, p. 157 
What women engineers want — What women 
engineers can do. Marianne A. Musella 
Oct, p. 207 


CHESTERTON. SPLIT SEALS 


install without 
dismantling 
the equipment 


. without disturbing the casing, 


impeller, bearings, motor or 


piping. No coupling realignment 


necessary. Saves hours or 
even days of downtime! 


Ask your local CHESTERTON 
distributor for a demonstration 


or send for Bulletin 073210. 
A.W. Chesterton Co., 

225 Fallon Road, Stoneham, 
MA 02180-2999 USA. 


CHESTERTON® SPLIT SEALS 


High reliability, long life, 
maximum convenience 


© AW. CHESTERTON CO., 1989. All Rights Reserved. ® Reg. U.S. Pat. and TM. Off. S-N1 


For More Information, Circle 112 
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1990 INDEX 


AUTHOR INDEX 


Anderson, Virgil & Robert Penisten 
Customize process simulation training 
: ‘eb, p. 141 


Armer, Albert 
Operating steam-heated exchangers at high 
downturn Dec, p. 131 
Arniella, Elio & Blythe, Leslie J. 
Solidification traps hazardous wastes 
Feb, p. 92 
Aultman, John F., Laura Stapleton & Philip E. 
Rakita 
Handle commercial scale Grignard reagents 
Mar, p. 110 
Robert McInnes & Kevin 


Austin, Dorothy, 
Jameson 
Serubbing toxic inorganics .... Sept, p. 116 

Barnes, Roger W. & Richard Doak 
Troubleshooting control valves: Learn the 
tricks, avoid the pitfalls 


Basta, Nicholas 
CPI job market rallies t, p. 
Engineering salaries: The 1990 report 
Dec, p. 127 
Metals recyclers warily eye new sources 
Dee, p. 29 


Basta, Nicholas & Ellen Coady 
Meetings: January 1991 

Basta, Nicholas & others 
Plastics recycling gains momentum 

Nov, p. 37 

Basta, Nicholas & Susan Irving-Monshaw 
Salary & benefits: 1990 survey 


Dec, p. 174 


June, p. 55 
Bershad, Barry C., Robert M. Chaffiotte & 
Woon-Fong Leung 
Making centrifugation work for you 
Aug, p. 84 


Bhasin, Vinod C. 
Actuator selection 

Birnbaum, R.W. 
Solvent improves gas-plant operation 

May, p. 175 


Nov, p. 140 


Blythe, Leslie J. & Elio Arniella 
Solidification traps hazardous wastes 
Feb, p. 92 


Borchardt, John K. 
Improve in-house communications 
Mar, p. 135 


Bowersox, J.P. & J.A. Seifert 

Getting the most out of thickeners and 

clarifiers Aug, p. 80 
Bowman, Jeff & Richard Turton 

Quick design and evaluation: heat 

exchangers Juiy, p. 92 
Brandt, Ellen 

Eaton, Lendy (Alcoa Chemicals): She’s on 

the fast track 

Henriksen, Jack: Takeda opts for 

experience July, p. 41 

Hollein, Connie (Manhattan College): Im- 

proving the image of engineeering 

Sept, p. 59 

Langer, Heimo (Ashland Chemical). Old- 

World charm plus New-World tenacity 
Mar, p. 51 
Master, John (Arco): Making the environ- 
ment a top priority... Aug, p. 51 
McGrath, Mike (Foster Wheeler): Designing 
tomorrow’s plants today 


Dec, p. 41 
From Bedford 


Sospenzi, Frank, (Nalco): 
Park, Illinois, to Paris, France 


Oct, p. 57 


Voss, Mike (Amoco Chemical): Line or staff, 
comfortable on both sides of the fence 
June, p. 35 


Brill, Frank 
Stainless steel vs. fiberglass pipe 
eb, p. 105 


Cain, Clifford W. 
Filter-cake filtration: Putting the principles 
to work Aug, p. 72 
Cain, Clifford W. & Robert H. Rees 
Let diatomite enhance your filtration 
Aug, p. 76 


Carroll, John J. 
Reliably predict the solubility of hydrogen 
sulfide in water ..............scscesee Oct, p. 227 
Chaffiotte, Robert M., Barry C. Bershad, & 
Woon-Fong Leung 
Making centrifugation work for yeu 
Aug, p. 84 
Chai, Lawrence H. & Donald S. Remer 
Estimate costs of scaled-up process plants 
Apr, p. 138 


Cheng, Xui Xui & Richard Turton 
How to calculate pipe size without iteration 
Nov, p. 187 


Chase, Glen 
Diaphragm valves provide i ~— e pres- 
sure relief 
Cheng, Siwei 
Focusing on R&D in China 
Coady, Ellen & Nicholas Basta 
Meetings: January 1991 
Chopey, Nicholas P. 
Fresh honor for three topfight engineers — 
Francis G. Dwyer, George E. Keller & 
Chowdhury, Jayadev 
Sliding profits dim spending plans 
Jan, p. 58 
Chowdhury, Jayadev & Frederick S. Myers 
Japan pushes the ‘R’ in R&D 


Feb, p. 35 


Dec, p. 174 


Feb, p. 30 
Chowdhury, Jayadev with Eric Johnson 
Polypropylene action plan 
Chowdhury, Jayadev with Eric Johnson 
New menu for MMA plants 


Mar, p. 35 


Coady, Ellen & Henry S. Gordon 
CE’s annual list of meeting 1990 
Jan, p. 41 
Coleman, Drew C. & Robert W. Evans 
Win the war against corrosion 
Aug, p. 161 


Cox, Ralph M., Tobb Dell’Oro & 
Sandra Viola 
New role for drum packaging 
Novy, p. 132. 


Deacon, Walter T. 
Quality steam, not steam quality, delivers 
maximum heat 
Dell'Oro, Tobb, Sandra Viola & 
Ralph M. Cox 
New role for drum packaging 
Nov, p. 132 


del Valle El Cid, J.L. 
Multiply savings using field multiplexers 
Sept, p. 164 


Deswert, Wayne 
The economics of pipe insulation 

Sept, p. 205 

Doak, Richard & Roger W. Barnes 
Troubleshooting control valves: Learn the 
tricks, avoid the pitfalls ............ May, p. 97 


Dolbear, Geoff 
The expandable page May, p. 157 
Doolin, John H. & Leslie M. Teasdale 
Sealless magnetic-drive pumps: Stronger 
than ever Aug, p. 112 


Eastman, Kurt W. & R. Donald Gamache 
Running a creative meeting 
Nov, p. 165 


Echols, J.T. & S.T. Mayne 
Cooling-water cieanup by ozone 
May, p. 163 


Edwards, Sandra 
Chatterji, Debajyot: (BOC Group): The ob- 
jectives driven man Jan, p. 65 
Malone, ‘tom: Quality pays off at Milliken 
Apr, p. 59 


Egol, Len 

Draining the environmental-management 

swamp Dec, p. 149 

The evolution of project management 
Nov, p. 199 
Expert systems come to desktop and 
management 
The focus is on imaging when system is 
CAD, CAM or WP Feb, p. 149 
New workstations revolutionize plant 
productivity Jan, p. 171 
PCs simplify data collection and 
management July, p. 157 
PC’s tackle plant design 


Oct, p. 241 
Putting PCs to work in the lab 

Aug, p. 165 
The right PC program can save dollars on 
maintenance management 


June, p. 157 
Software adds muscle to basic CAD 
systems Sept, p. 217 
Spreadsheet programs power up 

May, p. 18 
A variety of PC programs can solve vexing 
problems April, p. 219 

El Shayal, Ibrahim 
Solving differential equations on a 
spreadsheet, Part 1 July, p. 149 
Solving differential equations on a 
spreadsheet, Part 2 

Evans, Robert W. & Drew C. Coleman 
Win the war against corrosion 


Aug, p. 161 


Feit, Edward 

Harness more energy from boiler 

fluegas Aug, p. 157 
Ferrazza, Gerald & Edward Grabacki 

The right spray demands the right nozzle 
Nov, p. 177 
Finn, Gavin A. & Kenneth F. Reinschmidt 

Expert systems in operation and 

maintenance Feb, p. 131 
Firtel, J. & G. N. Kirby 

Materials of construction: Wastewater 

systems Oct, p. 166 
Fitzgerald, Bill 

Control valves: Give them attention before 

they fail May, p. 91 
Foscante, Raymond E 

Materials of construction. Tailoring the opti- 

mum system Oct, p. 92 
Fouhy, Ken 

Europe clamps down on eutrophication 
Oct, p. 39 


Fouhy, Ken & Kent Gilges 
Dec, p. 37 
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1990 INDEX 


Gallant, R.W. 
Highly toxic liquids: Teaching operators to 
CHEN Apr, p. 116 


Gaghen, Joseph, Fred Sequin & Pamela 
Gaghen 
Scrubber eases toxic-gas woes 
July, p. 153 
Gaghen, Pamela, Fred Sequin & Joseph 
Gaghen 
Serubber eases toxic-gas woes 
July, p. 153 
Gamache, R. Donald & Kurt W. Eastman 
Running a creative meeting 


Nov, p. 165 
Ganapathy, V. 
How fin configuration affects heat 
transfer Mar, p. 147 
Win more energy from hot gases 


Mar, p. 102 
Garg, Ashutosh & H. Ghosh 
Make every Btu count............. Oct, p. 217 
Ghosh H. & Ashutosh Garg 
Make every Btu count............. Oct, p. 217 


Gibbs, Joan; Steve Thorp & Bill Keels 
A guide for doing onsite work 
Feb, p. 125 


Gilges, Kent 

The chiorine-caustic anomaly ..July, p. 35 
Gilges, Kent & Ken Fouhy 

INC: Dec, p. 37 
Gilges, Kent with Agnes Shanley 

Seandinavia aims for the world 
Nov, p. 45 


Ginesi, Donald 
Electronic transmitter: key operating tool 
Apr, p. 201 
Glavie, Peter, Zdravko Kravanja & Marko 
Homsak 
Putting the pinch on reactors 
June, p. 106 
Gordon, Henry S. & Leonard Kaplan 
1990 global survey/directory of engineer- 
ing/construction firms including licensing 
information (Special “56 page supplement) 
Feb 


Gordon, Henry S. & Ellen Coady 

CE’s annual list of meetings 1990 
Jan, p. 41 
Grabacki, Edward & Gerald Ferrazza 

The right spray demands the right nozzle 
..Nov, p. 177 


Grohmann, Martin 

Centrifugal pump tackles 50:50 gas-liquid 

mixtures Oct, p. 237 
Grossel, Stanley S. 

Highly toxic liquids: Moving them 

around the plant ..............00 Apr, p. 110 
Grover, Paul 

Infrared can warn of an impending 

disaster July, p. 141 
Gurvitch, Martin M. & Jack G. Lowenstein 

Waste disposal in pilot plants: A daunting 


task Dec, p. 108 
Haas, John H. 
Steam traps are the key to process heating 
Jan, p. 151 


Hall, Stephen M. 
Building a team for design projects 
Sept, p. 189 
Hansen, Keith C., Haur-Chung Yang, Carl L. 
Yaws & Jack R. Hopper 
168 organic chemicals: Water solubility data 
July, p. 115 


Hrebenar, Kevin & Robert Sell 


232 hydrocarbons: Water solubility data 
Apr, p. 177 


Hedrick, Robert H. 
Caleulate heat transfer for tubes in the 
transition region ........... July, p. 147 
Hixon, Larry, Michael Prior, Hans Prem and 
Jabez Van Cleef 
Sizing materials by crushing and 


grinding Nov, p. 94 
Hill, Joel 

Controlling emissions trom marine loading 

operations May, p. 133 
Homsak, Marko, Peter Glavic & Zdravko 

Kravanja 

Putting the pinch on reactors 

June, p. 106 


Hopper, Jack R., Carl L. Yaws, Haur-Chung 
Yang & Keith C. Hansen 
168 organic chemicals: water solubility data 
.July, p. 115 
232 hydrocarbons: water solubility data 
Apr, p. 177 


Particle-size analyzer probes emulsions 


Mar, p. 153 
Hunt, Jack 
Joining thermoplastic pipe: What you can 
do — How you can do it.......... Feb, p. 110 
Irving-Monshaw, Susan 
New zip-in activated carbon 
Feb, p. 43 
Quality advice: Listen to your customers 
June, p. 27 


Irving-Monshaw, Susan & Nicholas Basta 
Salary & benefits: 1990 survey 
June, p. 55 


Jameson, Kevin, Dorothy Austin & Robert 
McInnes 
Serubbing toxic inorganics .... Sept, p. 116 
Jelinek, Steven, Robert McInnes & Victoria 
Putsche 


Cutting toxic organics ........... Sept, p. 108 
Jones, M. E. 

Materials of construction. Lining up to re- 

SISE CORFOSION Oct, p. 104 


Johnson, Eric with Jayadev Chowdhury 
New menu for MMA plants 
rer Mar, p. 35 
Johnson, Eric with Jayadev Chowdbury 
Polypropylene: action plan.......May, p. 30 
Kaplan, Leonard J. & Henry S. Gordon 
1990 global survey and directory of engi- 
neering & construction firms, including 
licensing information (Special-56 page sup- 
plement) Feb 
Kearns, Denise 
Federal labs teem with R&D 


Apr, p. 45 
Product stewardship gets Dow’s vote 
Mar, p. 40 


Keels, Bill, Steve Thorp & Joan Gibbs 
A guide for doing onsite work 
Feb, p. 125 


Kirby, G. N. & J. Firtel 
Materials of construction. Wastewater 
systems Oct, p. 166 
Kohn, Philip M. 
Cleaning up via materials research 
June, p. 32 
Kravanja, Zdravko, Peter Glavic & Marko 
Homsak 
Putting the pinch on reactors 
June, p. 106 


Lapina, Ronald P. 
Compressor performance 


Larrinaga, Larry 
Rewarding environmental vigilance 
July, p. 135 


July, p. 110 


Larson, Robert J. 
Screening energy saving ideas 
Aug, p. 119 
Leung, Woon-Fong, Barry C. Bershad & Rob- 
ert M. Chaffiotte 
Making centrifugation work for you 
Aug, p. 84 


Lewis, Clifford W. 

Measure remote temperatures efficiently 
May, p. 114 
Lowenstein, Jack & Martin M. Gurviteh 

Waste disposal in pilot plants: A daunting 

task Dec, p. 108 
Lucks, John O. 

Dispose of hazardous wastes safely 
Mar, p. 141 


Mackenzie, John 
Hydrogen peroxide without accidents 
June, p. 84 


Mayne, S.T. & J.T. Echols 
Cooling-water cleanup by ozone 
May, p. 163 


McEwan, John 
How to keep a technical library 
Jan, p. 145 
McInnes, Robert & Mary B. Van Wormer 
Cleaning up NOx emissions 


Sept, p. 130 
McInnes, Robert & Ross Van Royen 
Desulfurizing fluegas .............. Sep, p. 124 


McInnes, Robert, Kevin Jameson & Dorothy 
Austin 
Scrubbing toxic inorganics .... Sept, p. 116 
McInnes, Robert, Steven Jelinek & Victoria 
Putsche 
Cutting toxic organiés ........... Sept, p. 108 
McSween, Terry & Victor Zaloom 
Creating a positive work environment 


June, p. 135 
Mills, David 
Pneumatic conveying: Cost-effective 
devien Feb, p. 70 
Mills, David 


Troubleshooting pneumatic conveying, Part 
1: Keeping pneumatic delivery up to speed 
June, p. 93 
Troubleshooting pneumatic conveying, Part 
2: Major systems and their key components 
July, p. 101 
Troubleshooting pneumatic conveying, Part 
3: Problems from the outside 


Sept , p. 157 
Monroe, Perry & Mark Pawlik 

New pump handles low flowrate at very 

ly Jan, p. 165 
Musella, Marianne A. 

What women engineers want — What wom- 

en engineers can dO... Oct, p. 207 
Myers, Frederick Shaw 

Few ‘gaijin’ in Tokyo show........ Jan, p. 62 

Morita, Minoru (Tsukishima Kikai): He’s 

got the magic touch................0 Feb, p. 49 
Myers, Frederick Shaw & Jay Chowdbury 

Japan pushes the ‘R’ in R&D.... Feb, p. 30 
Nasman, Glenn D. 


Pressure vessels: Total design specification 
July, p. 72 
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1990 INDEX 


Olsen, Kevin R. 
A positive strategy for career growth 
: Aug, p. 137 


Paliuzi, Richard P. 

Piloting processes into commercial 

plants Mar, p. 76 
Palluzi, Richard P. & Joseph L. Porcelli 

Timely temperature control of stirred 

reactors Aug, p. 143 
Parkinson, Gerald 

Batch process control to adept common 

guidelines Sept, p. 30 

Glassmaking responds to new challenges 
Oct, p. 30 


HF’s future is up in the air 


New lustre in metals processing 

Apr, p. 55 
New uses are in the pipeline for enzymes 
Apr, p. 30 
Petroleum refiners clean up their act 

Jan, p. 21 


Pulse combustion sounds off 


Nov, p. 28 
Reducing wastes can be cost effective 
July, p. 30 
Shoritazes siéw, but cannot stop, 
reformulating 
Patterson, Jim 
Mass flowmeter keeps plastics reactants on 
Sept, p. 209 


Pawlik, Mark & Perry Monroe 
New pump handles low flowrate at very 
high pressure Jan, p. 165 
Penisten, Robert & Virgil Anderson 
Customize process-simuiation training 
Feb, p. 141 


Philbin, Brian 

A control algorithm for batch processes 
Apr, p. 209 
Porcelli, Joseph L. & Richard P. Palluzi 

Timely temperature control of stirred 

reactors Aug, p. 143 
Portik, Robert 

Silica blanket shields against high 

Mar, p. 155 
Prem, Hans, Jabez Van Cleef, Larry Hixon and 

Michae! Prior 

Sizing materials by crushing and grinding 
Nov, p. 94 
Prior, Michael, Hans Prem, Jabez Van Cleef 

and Larry Hixon 

Sizing materials by crushing and grinding 
Nov, p. 94 
Putsche, Victoria, Robert McInnes & Steven 

Jelinek 

Cutting toxic organics ........... Sept, p. 108 


Rakita, Philip E., John F. Aultman & Laura 

Stapleton 

Handle commercial-scale Grignard reagents 

safely Mar, p. 110 
Ramanarayanan, K.A. 

How to simplify batch erystallizer design 
Jan, p. 159 
Rees, Robert H. & Clifford W. Cain 

Let diatomite enhance your filtration 
Aug, p. 76 
Reinschmidt, Kenneth F. & Gavin A. Finn 

Expert systems in operation and 

maintenance 
Remer, Donald S. & Lawrence H. Chai 

Estimate costs of scaled-up process plants 
Apr, p. 138 


Renon, H., J. Schwartzentruber & S. 
Watanasiri 
K-values for non-ideal systems: An easier 
way Mar, p. 118 
Samdani, Gulam 
Neural nets: Computing tools that simulate 
learning Aug, p. 27 
Nonpoint emissions get pinpoint scrutiny 
May, p. 42 


Sattler, Frank J. 
Nondestructive testing methods can aid 
plant operation Oct, p. 177 
Schwartzentruber, J., H. Renon & S. 
Watanasiri 
K-values for non-ideal systems: An easier 
Mar, p. 118 


Getting the most out of thickeners and 

clarifiers Aug, p. 80 
Sell, Robert & Kevin Hrebenar 

Particle-size analyzer probes emulsions 


Sequin, Fred, Joseph Gaghen & Pamela 
Gaghen 
Scrubber eases toxic-gas woes 

July, p. 153 


Shanley, Agnes with Kent Gilges 
Scandinavia aims for the world .Nov, p. 45 
Shelley, Suzanne 
A digital future for engineering 
drawings June, p. 22 
Friedman, Semyon: R&D synergy at W. R. 
Grace Nov, p. 51 
Making inroads with modular construction 


New competition in computer work- 

stations Mar, p. 42 
Turning up the heat on hazardous waste 
Oct, p. 43 


Shinskey, F. G. 

Putting controllers to the test... Dec, p. 96 
Siegfried, Willis A. 

Hazardous-chemical communications 
Apr, p. 195 


Singh, Jasbir 
Sizing relief vents for runaway reactions 
Aug, p. 104 


Singh, K.P. 
Pressure-vessel design, operation and 
maintenance July, p. 62 
Sommerfeld, Jude T. 
Tank draining revisited May, p. 171 
Stapleton, Laura, Philip E. Rakita & John F. 
Aultman 
Handle commercial-scale Grignard reagents 
safely Mar, p. 110 
Surprenant, Norman 
Shutting off fugitive emissions 
.Sept, p. 199 


Teasdale, Leslie M. & John H. Doolin 

Sealless magnetic-drive pumps: stronger 

than ever Aug, p. 112 
Thorp, Steve, Joan Gibbs & Bill Keels 

A guide for doing onsite work Feb, p. 125 
Turton, Richard & Jeff Bowman 

Quick design and evaluation of heat 

exchangers July, p. 92 
Turton, Richard & Xui Xui Cheng 

How to calculate pipe size without iteration 
Nov, p. 187 


Tuthill, Arthur H. 
The right metal for heat exchanger tubes 
Jan, p. 120 


Tyson, George & Reid S. Willis 
Online chemical analysis 


Valentin, Fred H.H. 
Making CPI plants odor free 


Jan, p. 112 
Van Cleef, Jabez, Larry Hixon, Michaelk Prior 
and Hans Prem 
Sizing materials by crushing and grinding 
Nov, p. 94 
Van Royen, Ross & Robert McInnes 
Desulfurizing fluegas ............ Sept, p. 124 
Van Wormer, Mary B. & Robert McInnes 
Cleaning up NOx emissions 


Sept, p. 130 


Vatavuk, William M. 

Pricing equipment for air-pollution control 
May, p. 126 
Viola, Sandra, Tobb Dell'Oro & Ralph M. Cox 

New role for drum packaging 
....Nov, p. 132 


Watanasiri, S., J. Schwartzentruber & H. 
Renon 
K-values for ron-ideal systems: An easier 
Mar, p. 118 


way 
Willis, Reid S. & George Tyson 
Online chemical analysis............ Dec, p. 66 
Wrenn, Christopher 
Inerting system prevents plant fires 
Oct, p. 233 


Yanagi, Tak 

Inside a trayed distillation column 
Nov, p. 120 
Yang, Haur-Chung, Carl L. Yaws, Jack R. 

Hopper & Keith C. Hansen 

168 organic chemica!s: Water solubility data 
July, p. 115 
232 hydrocarbons: Water solubility data 
Apr, p. 177 
Yaws, Carl L., Haur-Chung Yang, Jack R. 

Hopper & Keith C. Hansen 

168 organic chemicals: water solubility data 
duly, p. 115 
232 hydrocarbons: water solubility data 
Apr, p. 177 


Zahodiakin, Phil 
Puzzling out the new Clean Air Act 
Dec , p. 24 


Zaloom, Victor & Terry McSween 
Creating a positive work environment 
June, p. 135 


Zanetti, Richard 
A case for open computer systems 
Dec, p. 5 


Changing the public’s perception 

Nov, p. 5 
Cleaner fuels will cost refiners billions 
July, p. 5 
Crystal-ball gazing at capital spending 


An end to land ban euphoria 
Environmental issues cloud sulfur’s future 
June, p. 5 


The lure of East Asian markets 

Jan, p. 5 
The pilot plant: More important than ever 
Mar, p. 5 
At 300, pulp & paper is a lot more versatile 

May, p. 5 
Tapping the research reservoir ....Feb, p. 5 
USS. air-toxics rules will get a lot tougher 


The war against corrosion 
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